Abstract Systematic Review
Two reviewers (Changkai Deng and Yang Lin) reviewed all eligible publications independently according to the aforementioned inclusion and exclusion criteria; then, we extracted the relevant data in accordance with the preformed data extraction form. Disagreements were solved by discussion and a third party (Qiang Peng) was involved when necessary. The basic information was extracted from each article: first author, year of publication, country where study was conducted, sample size of case, history of circumcision, location of fistula, associated urinary system anomalies, associated other anomalies, type of surgical repair, number of recurrence, number of catheter days, and auxiliary examination.
results
We initially identified 996 potentially eligible studies. Most of them were excluded after the screening of titles and abstracts. The main excluded reason was duplication and irrelevant to CAUF. After assessing the full-text of 44 potentially relevant articles, we identified 34 eligible articles. The main reasons for exclusion were as follows: five studies were no relevant outcome, three studies were commentaries, and two studies reported on the same data [ Figure 1 ].
Thirty-four studies with 63 cases were included in the analysis. The basic characteristics of included studies are presented in Table 1 . All studies were published between 1962 and 2017. The included studies were conducted in India, USA, UK, Turkey, France, Italy, and so on. Subcoronal fistula was detected in 29 patients, midpenile in 24, proximal penile to subcoronal level in 4, and penoscrotal in 1. Eleven cases were circumcised. Fistula recurrence ratio was 6/59 and 3/6 was closed spontaneously. Eight cases with chordee, 19 cases with associated genitourinary anomalies, and 11 cases with associated other anomalies. Complicated cases were 19 and isolated cases were 44.
dIscussIon
CAUF is defined as a localized defect in penile urethra of congenital origin. It's usually seen as an isolated disorder or may accompany genitourinary or other penile anomalies. Limited information exists about this topic since it is a rare anomaly and the clinical characteristics are not properly defined. The etiology of CAUF is still obscure, and several Contd... pathogenetic theories have been used to explain its causes. [5] [6] [7] Olbourne suggested that fistulae located in the penile shaft probably reflect a focal or temporary defect in urethral plate function and this would result in a complete defect or a partial deficiency of urethral fold fusion. [7] Goldstein theorized that a transient deficiency in testicular evocator substance could produce congenital urethral fistula with chordee.
[6] Karnak regarded congenital urethrocutaneous fistulas (excluding those associated with anorectal malformations) as one set of anomalies. [5] Based on systematic review, 63 patients in 34 articles were included since 1962. Most of the articles report a few number of cases except 2 articles cover 14 and 9 cases, respectively. [8, 9] Subcoronal fistula was detected in 29 patients, midpenile in 24, proximal penile to subcoronal level in 4, and penoscrotal in 1. Subcoronal and midpenile locations seem to be typical for CAUF. Presentation of patients after circumcision raises the question whether this fistula might be acquired caused by the procedure or congenital and it becomes obvious after circumcision. Eleven of 63 patients reported in the literature were circumcised, and in some cases, the fistula is located proximal to prepuce making it unlikely to be iatrogenic. [4, [9] [10] [11] [12] [13] Associated penile and urethral anomalies may be encountered in these patients as complicated cases. Eight patients with chordee and 19 with associated genitourinary anomalies were reported up to date with CAUF cases. [1, [6] [7] [8] [9] [13] [14] [15] [16] [17] [18] [19] [20] Meanwhile, associated other anomalies may be detected in patients with CAUF. Based on our systematic review, anomalies which may be noticed by physical examination such as undescended testes (n = 5), inguinal hernia (n = 2), penoscrotal transposition (n = 1), bifid scrotum (n = 1), duplicated urethra (n = 1), megalourethra (n = 2), anorectal malformation (n = 11), and congenital heart disease (n = 2) were detected in cases mentioned in the literature. This indicated that it's better to advise a through physical examination in all patients and these additional anomalies may necessitate different surgical techniques in fistula repair and make the procedure more complicated. [2] The management of these anterior urethrocutaneous fistulae depends on the size and location. Small fistulas which are <0.5 cm can be easily closed primarily after refreshing the edges and covered by skin. [21] Fistulas of size >0.5 cm but <1 cm can be closed with turnover flap. [3, 6] Larger fistulas which are >1 cm can be closed by tubularized incised plate urethroplasty using the Thiersch-Duplay technique. [1, 9, 12, 20] Fistulae larger than 2 cm are associated with significant defect in urethra and skin cover which can be dealt with bilamellar preputial island flap. [22] Based on our systematic review, success rates are high with all the principles of hypospadias surgery. Fistula recurrence ratio was 6/59 (11.3%) using different surgical techniques and 3/6 (50.0%) was closed spontaneously. [2, 5, 7, 9, 10] conclusIon This systematic review suggested that CAUF is chiefly located in subcoronal level and usually an intact urethra distal to it and treatment of this entity is personalized according to site of fistula, associated anomalies, and condition of the distal urethra. Success rates are high with all the principles of hypospadias surgery.
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